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DESCRIPTION 



6IF4H0M is a decoder for BIF (t«) graphics iiages for the TRS-80 (ti) Model 4 
(U). It was written entirely in 7.-80 asseibly language far speed, which helps 
coipensate for the Model 4's (ti! relative slowness. 

It decodes Version 87a BIF {Ul graphics files, processes the data, and places 
the result on the ionitor screen if an optional, extra cost high resolution 
graphics board is installed, or in a '/HR' for.at disk file if no graphics 
board is installed, or both on the ionitor screen and in a disk file, at the 
option of the user, if a high resolution board is installed. 

If you wish to duip the iiage to your graphics-capable printer, several soft- 
ware utilities are available for this purpose, both in the public do.am and 
aiong those which were supplied with your hi-res board. 

6IF4HQ04 will decode any i.age up to 640 x 480 i 256. This .eans '640 pixels 
wide" by '480 pixels high" with '256 colors.' Hardware Uiitations preclude 
decoding larger i.ages. If EITHER the width exceeds 640 pixels OR the height 
exceeds 480 pixels, the prograi will abort with an error iessage. Under 
versions 87a and 89a, 6IF {ti) iiages lay contain a hum* of 256 colors. 
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CREATINE A BIF4NQD4/HR26IF HORKINB DISK: 



The very first thing you need to do is to §ake a backup of your 6IF4H0D4/HR26IF 
•aster disk. Then store the original in a safe plate, taking the usual precau- 
tions to protect siagnetic storage nedia. 

If your Model 4 has been expanded to include 360K or larger disk drives, exter- 
nal disk drives and/or a aeaory upgrade, space will not be a problei for you. 
You can store and run the SIF4K0D4 prograss in any convenient nay, so long as 
BASIC and all SIF4H0D4 prograis are available to the syste» at the sase tiw. 
Therefore the instructions belott do not apply to you. 

If you have a "stock* 64K or 128K 2-drive systes, space can be a problei. The 
best solution is to create a dedicated 6IF4H0D4 systes disk. 

If you have a 12BK iachine, you Kill want to §ake use of a MEHDISK or RAflDISK, 
whenever possible, to hold the BIF (ti) files to be decoded. Decoding fro» a 
HEK/RAHDISK is such faster than froi a floppy. 

Since interlaced files require teiporary disk storage space of up to WOK, this 
puts a liiit of about 70K on the size of interlaced BIF (ti) files you can de- 
code Kith your hardware. This limitation applies ONLY to interlaced iiages. 
Also, if you don't have a hi-res board, you'll need another 19.51 on the SAKE 
disk to hold the /HR file to be produced. 

To create a dedicated 6IF4HQD4 systems disk: 

1. hake a backup of a SYSTEM disk, and place it in Drive 0. 

2. Fro* DOS Ready, enter: PURSE :D (I,S) 

3. In response to the protpt you will be given for each file on the disk, 
enter "M" for each /SYS file JEXCEPT* SYS5/SYS, SYS8/SYS, SYS9/SYS and 
SYS13/SYS, for which you will enter "Y". Enter "N" for each of the 
three BASIC files, and "Y" for all others. (Note: if you have 128K, 
also enter "N* for HEHDISK/DCT (or equivalent). If you have a JCL file 
to set up NEK/RAHDISK, also enter "N* for both that and SYSTEfl/JCL! . 

4. Place a backup copy of your 8IF4M0B4 aaster disk in Drive 1. 

5. One after another, enter the conands: 

BACKUP /C«B;1 :0 

BACKUP /0VU1 :0 

BACKUP /BflSil :0 

BACKUP /3CL:1 :0 

The disk in Drive is now ready to be used as your BIF4H0D4 working disk. It 
will have about 70.5K free space, less up to hi if you have kept NEMDISK/DCT 
and/or a HEMDISK-creation and SYSTEH/JCL (3. OK, 1.5K and 1.5K respectively}. 

When decoding large interlaced files, the SIF (ta) file lust be on Drive 0, (or 
on your HEH/RAHDI5K, if you have a 12BK iachine} and you will need a disk with 
150K or tore free space in Drive 1 to hold the required teiporary disk file. 
Thus the asount of free space on Drive is the size Unit for interlaced BIF 
(ta! files you can decode on your hardware. 
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OPERATION 



6IF4H0D4 Hill run under TRS0DS 6.x or LS-DOS 6.3. Froi "BBS Ready,' invoke the 
prograa with the folloding syntax: 

6IF4N0D4 filenase [/ext][:s][ :d][ +d][ +b][ +c][ +r][ +s] 

where "filenaae" is the naie of the BIF iti! iiage file 

"/exf is the file extension. If no extension is entered, 
"/BIF" is assumed 

_ ■:s*4s the logical -drive upon which the- file can be found. If 

no drive is specified, all drives dill be searched sequentially 
until the file is found 

" :d" is the destination drive for the possible teiporary disk 
file necessary to process interlaced BIF iti) files. This para- 
ieter would nomally be used only to override the default value 

• +d" is a snitch dhich turns on output to a '/(«" foraat disk 
file on the default drive, or on the drive specified by the 

* ;d* paraaeter above. If no high resolution graphics board is 
installed, output will be only to the disk file. If a high 
resolution graphics board is installed, output dill be to both 
the nonitor screen and to the disk file. 

" +b" is a snitch to brighten the iiage. This is primarily use- 
ful »hen you dish to duap the decoded iiage to your printer 

" +c" is a switch to increase the contrast of the iiage. 

" +r" is a sditch dhich invokes an "exponential color raap," 
This increases both contrast and brightness of the iiage. 

' +s" ("soften") is a sditch to reduce the contrast of an wage 



The latter four switches are leant to be used one at a tiie, not in coabina- 
tions. Each, except "+s", dill sonedhat reduce detail in the brighter ranges, 
dhile "+s" reduces detail in all ranges, although surprisingly little. Hodever, 
for »any iiages, this slight loss of detail is lore than offset by overall im- 
provement in the appearance of the rendered iiage as a dhole. 

To decode a file naaed PICTURE/BIF existing on drive 2, any of the following 
conands dill dork: 

6IF4H0D4 PICTURE 6IF4H0M PICTURE :3 

SIF4H0D4 PICTURE/BIF SIF4K0D4 PICTURE/GIF :3 

6IF4HQD4 PICTURED 61F4N0D4 PICTURED :3 

6IF4H0B4 PICTURE/BIF:2 6IF4N0D4 PICTURE/BIF:2 :3 

Use of the " :d" paraseter ( -.3 in these exaiples) dill force a teiporary file 
to be written to drive 3, this paraeeter taking precedence over the default 
drive assignient. 
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In the case of the first two coaaands in either coluan above, if another file 
naaed PICTURE/BIF exists on drive or drive 1, it would be the subject file, 
and not the one on drive 2. 

BIF4M0D4 no* atteipts to locate and open the specified GIF (ta! file. If the 
file cannot be found, or there is another error, the prograa Mill abort with an 
error aessage. If the file is successfully opened, certain intonation is read 
froa it to enable the progra§ to sake soae initial decisions. 

If the iaage screen size exceeds 640 pixels in width, or the screen height 
exceeds 480, the prograa nil! abort with a "too Hide" or "too high' iessage. 

BIF4MOD4 then tests for the presence of a high resolution graphics board. If no 
board is detected, it Kill check to see if the " +d" paraieter was used. If 
not, a prospt will be displayed siailar to; 

No high resolution graphics board installed! 
Decode iaage to a /HR disk file (Y/S)? 

If you respond by typing "N," the progran will terainate. Typing "Y" will allow 
the program to proceed. 

The copyright notice and tradeaark credit "billboard' will be displayed next. 
If the GIF (ta) file colors are pure black and white, it has a screen height of 
240 pixels, and you have not set any switches which will alter the colors in a 
pure black and white iaage, you will be given a aessage siiilar to: 

440 x 240 aonochroae iaage 
No dither required 

fitter a short pause, the prograa will proceed to render the iaage. 

If the file fails any of those tests, a "dithering option aenu" will be 
displayed siailar to: 

Select type of dithering desired: 

[0] No dither, use color thresholds 

[1] Siiple Burkes dither 

[2] Burkes cross-dither 

[3] Siaple Floyd and Steinburg 

[4] Floyd I Steinberg cross-dither 

[5] Siiple Slinkaan dither 

[6] Slinkaan cross-dither 



Each dithering aethod will give the iaage a different appearance. Since each 
iaage is different in the nuaber of colors, subject, "texture," contrast, etc., 
it is likely one aethod will give a aore pleasing rendition than the others. 

It is left to the user to deteraine which of 6IF4H0D4's aany different coabina- 
tions of dithering aethods and "switch settings" is best, in his judgeaent, for 
a particular iaage. Beauty, after all, is in the eye of the beholder. 

See the "Dithering Options' section for aore detailed inforaation. 

Nben the user is presented with the above tenu, he aust press one of the keys 
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"0" through "6* in order to proceed. Pressing BREAK at this point Kill termi- 
nate the prograa. 

The screen dinensions are now exanined again. If the width is neither 320 nor 
640, a xarning »essage Kill be issued siniiar to: 

Non-standard screen size; 572 x 350 

Isage nay be soiewhat distorted 

and the prograa will proceed after a short pause. 

As far as BIF4N0D4 is concerned, any screen height which cannot be converted to 

the Nodel 4's (ta! screen height of 240 through the use of a siiple ratio is 

"non-standard." For exaaple, the C6A iiage height of 200 can easily be conver- 
ted to 240 by applying the ratio of 6/5. Siailarly, the VSA iiage height of 480 
can be converted by applying the ratio of 1/2. Unfortunately, even though E6A 
is a standard IBN-coapatible screen size, ESA isages (640 x 350} do not fall 
into this category. There is no siiple ratio to convert 350 to 240. If the 
height cannot be converted in exact proportion, a darning iessage siiilar to: 

Non-standard screen size: 640 x 350 

luge iay be soiewhat distorted 

In this particular exaaple, the ratio of 2/3 nil! be applied, as though the 
height were 360, giving a less-than-3X size error along the vertical axis, 
which is unnoticable. Applying the correct ratio (24/35) would not only be 
extremely tiie-consuaing, storing the 35 lines to convert would require lore 
aeiory than the prograi has available to it. 

If the screen height is 200, which nonally indicates a CBA isage, you will be 
given a prospt siailar to; 

Iiage size: 320 x 200 
[F]ull Screen or [S]auare pixel? 

In BIF (tu! parlance, the ten "full screen" refers to an iiage which has a 4:3 
aspect ratio, that is it is 75Z as high as it is wide, as is the standard for 
television screens. This requires a 320 x 200 i«age to have a 5:6 pixel aspect 
ratio. However, »any C6A isages have "square" pixels (1:1 aspect), and will 
therefore be distorted 20X too high if rendered full screen. 

It is suggested you display a never-before-seen iaage full screen. If it seess 
distorted, or if you're not sure if it's distorted or not, render it again with 
square pixels, and coapare the results. (See "Dithering Options" and "Deaon- 
stration Files" for further inforaation on iiage distortion.) 

Next the various blocks of the BIF (tu) file are exaiined. If a block not 
defined in BIF (ti) version B7a is encountered, a warning aessage siiilar to: 

BIF Function Block type 3 encountered — not processed. 

There will be as aany such iessages as there are unrecognized blocks. Version 
87a has no Function blocks. Version 89a BIF (t») files have four types of 
Function blocks, none of which are supported by 6IF4H0D4 Version 2. 
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«„en the progra. encounters an i.age block, it .ill proceed to decode it. 

There are too BIF (U) I**. '».r«ts-« Nor.al and "^erl^d ' *""»» 
formatted i.ages si.ply build fro. left to nght, top to botto.. 

lit! life SrS'lt'LTi'.*. -V — li- ^rtiog at Une , 

the interlaced lines. 

iin Kut-M Haps the nuiber of lines in the 
This te.porary dM file g^f^,^ *. 320 , 200, or 64,000 
JS-.S ^Tl - thf destination drive. The largest possible te,- 
porary file is 320 x 4B0 bytes, or 150K. 

Kill abort with an error sessage. 

„ .„,„.. „,. „.=. .. — , >»x?« ";«* s* isi.r.. 

s?i ™ -,;•-,;;» S.f^Sn, , . « «... ,„ 

this in Bind «hen choosing the default drive. 

*h„ first 'ohase four' line is encountered, SIFW0M displays the 
::ri::gHn f -lf,a!-Trd!°r: dithering it properly, reading alternate Hnes 
frot the disk file and the decoder. 

Holding do»n the BREftK key during decoding will ter.inate the progra. and 
return you to *Dos Ready.' 

Hhen the rendition of the i.age is completed, you «U see , .enu si.ilar to: 
[Vlie* - toggles i.age on and off 
[Q]uit - exits to Dos Ready 

ter's under-side to the left of the keyboard}. 

^ H ,.„, t iral can only display i.ages in black 4 »hite, they can get 
T^l^l^^ ^ «"* of 320 or less. It helps to 
step back a few feet to vies the i.age. 
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HR26IF/CKD 
DESCRIPTION: 

1=12 ■ ™ ■"' "f ' "' ™ V ! , - 8r ,tP.tt- »l -F..MM, ..( 

sr ;-:.iC"™-i- -»■« « **■ - °— " 

x 240 x 2 6IF (to) iwge «1m as out P ut - 

t — • » ■ it's rrsnsisi - s\r 

OPERATION: 

Invoke HR2BIF fro. Do* Ready with the following, syntax: 
HR26IF filena»e/ext[:sH :d] 
Bhere: -filena.e" is the na.e of the hi-res file 

■ext" is the file na.e extension (REQUIRED!) 

■s' is the drive where the hi-res file can be found 

.„• is the drive to which the 8IF (to) file is to be bitten. 

Legal file extensions are ■/«', '/HR- plus any legal character (e.g., 
VHRB"), */CHR" and '/BLC* 
•:s" and " :d" are optional. 

«:»;-r ».?',"«'.?.!": :».;; ?«. —, „.„, « 

such ssaller than that. 

Included in the 'billboard" is a pro.pt si.iUr to: 

[Nloraal or [Ilnterlaced order? 

Type -N- if you want the 6IF (to) file to display in nor«l order, and "I" if 
you want it to display in interlaced (staggered! order. 

You nill then be given a pro»pt siiilar to: 

[BJlack or White background? 

lit. «0 x 240 toages in 'nor.al" order, you would J^ufTwi ^ 
i.ages which .ill not fill the entire screen sue i, tod " 

-.,».« fm. a /BH file, vou say desire a white baugrouno, inu »"* 
t h/ ft' p ttfn a wnlte instoad of black 'border- around i.ages »a ler 
than 640 x 240, and/or of having interlaced i.ages "appear out of a white 
screen — an interesting effect. 
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Next you will be given a proipt suilar to: 

Version B[7]a or Version 8[9]a? 

proportions of the iaage. However, aany B7a decoders now in place will abort or 
crash if they encounter a Version 89a file. Thus it is left up to the user to 
decide whether he wants HR2S1F to produce a Version 89a to tell the decoder 
about the TRS-SO's 1:2 aspect pixels and take the risk that the iiage will not 
be displayed at all; or 'play it safe' by producing a Version 87a file it say 
display only half has high as it should be. 

Type "7" if you want a Version 87a file with no Pixel Aspect Ratio information. 
Type "9" if you want a Version 89a file which will contain this information. 

If the iiage is a VHR" or VCHR" file, HR2BIF will now proceed to create a BIF 
(til version of it, displaying it as it goes. You will notice the display pro- 
ceeds at varying rates. The slower the display, the aore expression is taking 
place, except with all-white or all-black areas, when the reverse is true. 

If you specified a '/ELK' file, a directory of all iiage blocks within the file 
will now be displayed. These are displayed 4 across. If the file contains tore 
than 87 blocks, soae will scroll off the screen. This directory is followed by 
a proapt sisilar to: 

Enter block name EXACTLY as it appears above: 

Just as within Pro-DRAH, block naies are case-sensitive, and spaces count. Thus 
if a directory naae is "Turtle,' entering 'turtle" or "TURTLE" will not select 
the desired block. If the block nate you enter is not found, the prograa will 
abort with an error nessage. You can easily re-try, fro* DOS Ready, by typing 
<CTL> R (holding down the control key and pressing the "R" key!. 

Nhen the block is located, you will be proipted to enter the X and Y coordi- 
nates of the location on the screen where you want the iaage to appear. This 
is consistent with Pro-DRAH's 'put' coaaand, i.e., enter the Pro-DRAH X and Y 
coordinates of the upper-leftaost pixel of the isage. 

The entered coordinates and the size of the i»age are now exaained. If you en- 
tered coordinates which would put all or a portion of the iaage off the screen, 
an error nessage will appear, and the prograi will abort. Re-try using <CTL> R. 

Once legal coordinates have been entered, a GIF (U) file will be created. This 
file will have the saae nane as the VU.V file. If you select a block naied 
'Turtle' out of a file naaed 'ANISM.S/BLK," the BIF (ta) file will be naied 
■ANIBAL5/6IF.' You will probably want ta RENAME this file "TURTLE/B1F," espec- 
ially if you will be encoding several iaages froa the saae VBLK' file. 
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INCLUDES JCL FILES AND CHECKSIF/BAS 



As previously aentioned, there are quite a fen "square pixel" files in CBA (320 
x 200) fortat. These iaages Kill be distorted 202 too long when displayed in 
"full screen" aode. Once a file is detenined to be a square-pixel file, it can 
be patched in such a nay to force 6IF4HQD4 to always display it properly. To 
accoaplish this, the C6A2TRS/JCL file is included. It is invoked as follow: 

DO CSA2TRS (N="filenaie"! 

Do NOT enter the "/BIF* extension, as the JCL autoaatically adds it.. Thus, to 
change a file naaed AFRICA/6IF, you nould enter; DO C6A2TRS (N="AFRICA") 

Because BIF4HOD4 gives you the option of viewing CBA files both "square pixel" 
and "full screen," it was not deeaed necessary to provide a JCL file to change 
files back froi "TRS" disensions to CBA diiensions; so be SURE before you DO 
C6A2TRS to PERMANENTLY change a file. 

Also included is the file FORCEFUL/ JCL. Shen a CBA file is deterained to be a 
full-screen iaage, you can use this file to patch it to change its height froi 
200 to 201, forcing 6IF4H0D4 to treat it as a full-screen iaage. This has the 
side-effect of causing the "non-standard iiage" aessage to display, but you aay 
consider that less of an annoyance than having to reseaber to type the [F] key 
each tiae the [F]/[S] prospt appears. Invoke via: DD FORCEFUL [N="filena»e"). 

Far less coaaon are square-pixel EBA (640 x 350) files. I have seen exactly 
two, and both were very old, as BIF (ta) goes (the standard Has released in 
June, 1987). The distortion is very apparent, unlike sore CBA files where it's 
hard to decide whether an iaage is distorted or not. Kith square-pixel EBA 
files, the distortion is nearly 402; so it's hard to aiss. 

If you run across an file which causes a "Non standard size; 640 x 350" aessage 
to display and looks very stretched out vertically, you can patch the file with 
EBA2V6A. Invoke via: DO EBA2V6A LN="filenaae"). If you decide it looks better 
stretched out, you CAN change it back to it's original fora with V6S2EBA/JCL. 

Please apply the E6A2VSA and V6A2EBA patches SPARIN6LY! Square-pixel ESA files 
are EXCEEDINGLY rare. I don't want to be blaaed if soaebody accidentally ruins 
a perfectly good file and can't figure out how to change it back. 



PIKDRIVE/JCL is provided to give you an easy way to patch BIF4H0D4 to change 
the default for the drive tD teaporarily store interlaced file data. Typically, 
those with hard drives or large (150K or tore) BAKDISKs will want to change the 
target drive for faster speed. 

Using a backup or "working copy" of BIF4N0D4 (NEVER the original), PIKDRIVE/JCL 
will change the default setting through the following syntax: 

DO PIKBRIVE (D=n! 

where V is the nuaber (0 through 7) of the desired new default drive. 



CHECK6IF/BAS is a short BASIC prograa which quickly steps through a 6IF (ta) 
file, and extracts and displays certain inforaation about that file. The infor- 
aation it displays is self-explanatory. 
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APEND6IF/BAS 

APEN06IF/BAS coabines files created by HR2BIF into aultiple iaage files. The 
only lisit to no* aany files can be strung together into a BIF "slide sbo»" is 
the lisit of your disk storage capacity. 

Nhen proipted, siaply supply the naaes of the file to be added TO, the file to 
BE added to the end of the first, and the NEB file to hold the result. Single 
or wltiple iaage files can be appended to either single or aultiple files. 



The deaonstration file, "BULLY/SIF" is included on your aaster BIF4HQD4 disk to 
illustrate soae of the things you can do with HR2SIF and APEN08IF/BAS. Run 
this file through CHECKBIF/BAS and you Mill see it contains 5 iaaoes -- one 
full-screen interlaced iiage followed by four luch saaller anisation fraaes. 

This (as originally a line drawing done by ay daughter, Paa, nhen she ttas nine. 

I used Pro-Dram to put the apple in various positions, and save the results to 
a "/BU" file, being sure to aake a note of the X and Y coordinates of the 
upper-leftaost pixel of the aniaation fraaes. Kith HR26IF, I created BIFs (ta) 
of the 4 aniaation fraaes, and then used APENDBIF/BAS to string all five BIFs 
(ta) into one anisated, aulti-iaage BIF (ta) file. 



NE6ATEHR/CMD 



The * +d" snitch creates a standard 640 x 240 /HR file of the inforaation which 
is intended to he displayed on the aonitor screen. All white pixels are stored 
Kith the corresponding bit set to 1, with black pixels stored as 0. This is the 
reverse (or "negative," in photographic teras! of inforaation aeant to be sent 
to a printer, where 1 = black and = white. 

The prograa NE6ATEHR/CHD dill read any ffodel 4 /HR file, and coapleaent each 
bit in the file. This peraits the altered file to be printed correctly by one 
of the several public doaain file-to-printer routines available. 
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DITHERIHB OPTIONS 



GIF (ti) iaages can contain up to 256 colors or grayscales (shades of grey). 
However, Hodel 4 (ti! high resolution graphics boards can only display two 
(black and white). GIF (ta! pixel intensities (brilliance! are stored in one 
byte, and thus have a range of 0/255ths (off) to 255/255ths (fully on). 

Without dithering, display of each pixel on a aonocbroae display like the Model 
4's (ts) would be limited to its color threshold. That is, all intensities in 
in the range to 127 would be displayed as "black" and all in the range 128 to 
255 would be displayed as "white." 

Obviously, this aethod of display will not preserve any of the detail contained 
in images with aore than two colors/greyscales. 

The "error dispersion" dithering techniques used by 6IF4H0D4 are the latest and 
lost sophisticated aethods available to substitute spacial resolution for pixel 
brilliance. 

In addition to the Burkes and Floyd S Steinburg dithering filters, BIF4H0D4 
Version 2 introduces the new Slinkaan dithering filter. The Burkes and FSS 
filters were designed for square pixels, but ours are not square. 

The Slinkaan filter is, to ay knowledge, the only dithering aethod specifically 
designed for 1:2 aspect ratio pixels (i.e., twice as high as wide). I feel it 
produces a superior result with iaages containing 16 or aore colors/greyscales. 

fill these are "two-line" filters, aeaning the errors froa each pixel are dis- 
bursed to its neighboring pixels on both the saae line and the next lower line. 
Each of the three aethods can be done either as a "siiple" (left-to-right only! 
or "cross" (left-to-right and right-to-left on alternate lines) dither. 

The best dithering aethod for any particular iaage depends on the nature of the 
iaage. "Texture" is one of the factors which wist be considered. The file, 
BATHAN/6IF, is supplied to deaonstrate the effect of texture. 

BATHAN/6IF is a 320 x 200 x 4 C6A File with four greyscales. 

black ! 0/255 = 00H) 

dark grey ! 85/255 = 55H) 

light grey (170/255 = 8AH) 

white (255/255 = FFH) 

The background, instead of a solid dark grey, is a pattern of alternating sets 
of a pair of light grey and a pair of black pixels, thus: 

even-nuabered lines: AA AA 00 00 AA AA 00 00 (etc.) 
odd-numbered lines: 00 00 AA AA 00 00 AA AA (etc.) 

Khile the average of all background pixels is 55H, the above arrangeaent gives 
a auch different appearance (texture! than if each pixel had the value of 55H. 
The best way to see that is to display the iaage. 

To view the iaage in "raw" fori, at DOS Ready, enter BIF4f10D4 BATMAN. Select 
dither option [0] and [F]ull screen. Mhen decoding is coaplete, type [V] to 
put the iaage back up on the screen. 
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Notice every 6th line is blank. This is because the iiage has only 200 lines 
and Has expanded to 240, and there Has no dithering aodule loaded to "aanufac- 
ture" the Hissing lines. Notice, too, the iaage is stretched out vertically. 
It appears to be a square-pixel iiage. Press the [8] key to return to DOS. 

Now enter SIF4NOD4 BANIAN again. Select dither option [0] again and [SJquare 
pixel. Press [V] when decoding is complete. No* the iaage is in proportion; so 
it definitely is a square-pixel iiage. Look at the iiage. Observe the texture 
of the background. Note Batman's sask is pure black. Now press [S] to exit. 

Because we no* know this is a square-pixel file, ire Kill change it so we won't 
be bothered Kith the [F]ull screen/[S]quare pixel proapt again. Enter: 

DO CBA2TRS !N="BATMAN") 

Now enter 6IF4H0D4 BATHAN again, and select dither option [1]. Notice there is 
no [F]/[S] proapt this tine, »hen decoding is coaplete, press V to vie* it. 
Looks different, doesn't it? Look at the aask. Dark grey details have appeared 
which Here lost before. Look at the background pattern. It's changed froi 

on on off off to on on off off 
off off on on off off off on. 

Only 3/8ths of the pixels are on. 12. 5J of the data has been "clipped" out! 
Notice the disruption of the patterns beloN the chin and fro» the point of his 
cape to the logo on his shoulder. Also notice his left eye (the one within the 
«ask). There's a sua 11 dithering artifact under it. Nob press S to quit. 

Enter SIF4H0D4 BATHAN again, dither option [2]. Saie ugly background. There's 
still a pattern disruption under the chin, but different. The artifact under 
the eye is still there, but saaller, and the pattern disruption froa cape-to- 
logo is gone. 

Dither option [3]. Background is correct. No pattern disruption under chin. 
No artifact under the eye. The only iaperfections are soie ainor pattern dis- 
ruptions on his suit. 

Now decode the isage three sore tines with dither options 4, 5, and 6, and cos- 
pare the results. I think you'll agree with le that dither option [3], the 
siaple Floyd and Steinburg dither, gave the best result. The Slinkean cross- 
dither [6] was second best. 

Now decode it with the contrast switch set by entering 6IF4H0D4 BATMAN +C, and 
use dither option [5]. I think that's about the best you're going to get, even 
though the dark grey detail in the aask has been diainished soaewhat. 

Through this exercise, we have learned two things. First, the "texture" of an 
iaage has a great effect on the results produced by the various dithering tech- 
niques. Second, you've got to EXPERIMENT! You can't assute anything about an 
iaage. Even though this is a siiple four-color iaage for which the siiple FaS 
dither is usually best, and even though the Burkes and Slinkaan dithers are 
usually best on isages with a greater nuaber of colors/greyscales, it turned 
out in this case that the +C [5] coabination actually gave the best result. 
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I DEMONSTRATION FILES 



The supplied DBEATL/BIF file (640 x 350 x 16 [colors]) is not good quality, but 
it's one of the two square-pixel EBA files I've ever seen. The other is iuch 
better quality, but its subject latter (being "R rated"! is not suitable for 
deaonstration purposes. 

Decode the iaage, using dither option [5] (although any except [0] would do). 

The iiage is obviously distorted, being very stretched out along the vertical 
axis. It's pixels are aeant to be square, not standard roughly 3:4 EBA pixels. 
It's stretched to 240 lines instead of the 175 it should be, a 37Z distortion. 

Froi DOS Ready, enter: DO ESA2V6A (N="DBEATL"1 

Now decode the iaage again. The quality is still poor, but at least the iaage 
is in proportion. 



The supplied BHLADY/SIF file is 640 x 200 {CBA! and, while I consider it very 
good quality, it is rather stark. Decod; it first with no snitches, [F]ull 
screen and dither option [5]. Then decode it again with •+§• [F] [5], and 
observe the changes. The black areas are no* a very dark grey, and the stark 
white area on the subject's face are now a very light grey. Very little detail 
has been lost, yet soae of the abrupt shading changes have been pleasantly 
"saoothed out.* In iy opinion, the "+s" switch iiproves iaage appearance. 



AFRICA/BIF is a 320 x 200 x 256 (color, of which 147 colors are defined! file. 
It is included for two reasons: first, it is in interlaced foraat and, second, 
it provides a clue as to how to decide if a C6A iaage is square-pixel or not. 
when decoding, reaeaber it is in interlaced foraat; so you will need 63K free 
space on the destination drive. Select dither option [5], and [F]ull Screen. 
Overall, the iaage looks reasonably well proportioned. But look at the sun! 
It's not round, it's an ellipse -- too long in the vertical plane, when you see 
things in a CBA iaage that are the wrong shape — an ellipse which should be a 
circle, a rectangle which should be a square, etc., it tells you the iaage is 
distorted. Decode the iaage again as a [Slquare pixel isage, and you will see 
what it's supposed to look like. This is also a good iaage to test the " +s" 
switch on. 



NQDTRAIN/6IF is another interlaced CBA file. It demonstrates how difficult it 
can be with soae C6A iaages to decide whether it's distorted or not. In ay 
opinion, this is a full-screen iaage — but that's only HY opinion. 



FANTASIA/SIF is a 640 x 400 x 16 (color! file, a fairly unusual foraat. It is 
included aainly because I think it's a great iaage. I recoaaend decoding with 
no switches and the siaple Slinkaan dither ([5]). You aay wish to coapare the 
way each dither renders the very dark, but not black, night sky. 

Other BIF (ta) files are included, as disk space peraits, for your enjoyaent. 



